Herpes simplex virus type 1 CXCR3 Interferon-β Brain ependyma CXCR3 deficient (CXCR3 −/− ) mice are resistant to ocular HSV-1 infection in that less mice develop encephalitis and succumb to infection in comparison to wild type (WT) animals. A region of the brain previously identified to be crucial for development of encephalitis was evaluated in HSV-1-infected CXCR3 −/− and WT mice. In this region, known as the ependyma, viral titer, infiltrating leukocyte populations, and key anti-viral cytokine message levels were evaluated. We found that CXCR3 −/− mice possessed significantly less HSV-1 and expressed significantly more IFN-β mRNA in the brain ependyma compared to WT animals during the development of encephalitis.
Introduction
Herpes simplex virus type 1 (HSV-1) is a highly successful human pathogen that elicits a robust innate and adaptive immune response in mice (Egan et al., 2013) . Acute infection or reactivation of the virus can result in trafficking of infectious virions along neuronal tracts to breach the central nervous system (CNS). This can lead to a productive infection in the CNS driving a disease known as herpes simplex encephalitis (HSE). The course of HSE includes cerebral edema, increased intracranial pressure, ischemia, and enlargement of the cerebral lateral ventricles in the human population and mice (Conrady et al., 2013; Lundberg et al., 2008; Sellner et al., 2006) . Previously, we reported that mice lacking CXCR3 (CXCR3
, on a C57BL/6J background) are less susceptible to HSV-1-driven mortality compared to wild type (WT) C57BL/6J mice (Wickham et al., 2005) . The increased resistance was not due to changes in the recruitment of effector T cells or NK cells within the brain stem (BS) (Wickham et al., 2005; Wuest and Carr, 2008) . In contrast to our findings, another group reported no difference in susceptibility comparing WT to CXCR3 −/− mice both on a C57BL/6J background (Lundberg et al., 2007) . While different HSV-1 strains were used to infect the mice, the report by Lundberg et al.(2007) suggested that inbreeding of WT C57BL/6J mice within the institution of the investigators used in the original observation (Wickham et al., 2005) was the likely explanation for the differences observed between the two groups.
To further evaluate susceptibility of CXCR3 −/− mice to HSV-1 infection and identify a mechanism to explain the increased resistance to HSE-induced mortality, we employed WT C57BL/6J mice acquired only from Jackson Laboratories over an extended period of time (2.0 years) and focused our attention within the CNS. Furthermore, CXCR3
−/− mice were re-derived by Jackson Laboratories prior to experimentation in the current study as another control for genetic drift. Previously, it has been reported that HSV-1 shows a predilection for tissue surrounding the ventricular zones in organotypic brain slice cultures (Cohen et al., 2011) . Consistent with this observation, we recently found that HSE WT mice contain an abundance of replicating virus in the ependymal cells lining the lateral ventricles resulting in the loss of the ciliated ependyma, ventricular enlargement, and increased death in comparison to non-HSE WT mice following ocular infection (Conrady et al., 2013) . Consequently, we hypothesized that there was a fundamental difference in susceptibility of CXCR3 −/− mice at this site that would explain the increased cumulative survival of CXCR3
−/− mice compared to WT animals.
Materials and methods

Mice
The confirmation in the absence of the CXCR3 gene was previously described (Carr et al., 2008) . Animal care and treatment were in accordance with the National Institutes of Health Guidelines on the Care and Use of Laboratory Animals and approved by the University of Oklahoma Journal of Neuroimmunology 276 (2014) [219] [220] [221] [222] [223] 
